Angelica acutiloba Kitagawa (Yamato Toki) is a herbal medicine known to exhibit various health effects. In this study, we used a rat model to examine the effects of two different Yamato Toki extracts on the blood flow response of the instep of the hind paw. Twelve-week-old male stroke-prone spontaneously hypertensive rats (SHRSP) were orally given 200 mg of a water extract of Yamato Toki (n=6), 200 mg of an ethanol extract of Yamato Toki (n = 6), 30 mg/kg of nicardipine (n = 6) as a positive control and saline (n = 6) as a negative control. Blood flow was monitored continuously for 0, 1, 3, 6 and 24 hours after treatment. Rats given 200 mg of the ethanol extract of Yamato Toki demonstrated significantly greater blood flow compared with control rats at 1 hour after treatment. An ethanol extract of Yamato Toki from Nara administrated orally can increase blood flow in SHRSP.
There are many reports that natural products have numerous health benefits, including protection against cardiovascular disease [1a,b] . Traditional medicine practices also documented such health benefits [2] . Angelica species have long been used in traditional medicine. In particular, the root of A. acutiloba (Siebold & Zucc.) , as Toki, is used as a medical material in traditional medicine. Several reports documented that A. acutiloba root attenuates lipid disorders and insulin resistance in a rat model [3a, b] . Yamato Toki was originally grown in the Obuka area of Nara Prefecture, Japan and has been awarded the top position in the Japanese herb market for many years amongst varieties available in East Asian countries [4] . There are reports that Yamato Toki has health benefits such as antitumor activity and postmenstrual blood loss [5a, b] . However, the results of treating blood stasis syndrome are not well-known. In the present study, Yamato Toki from Nara Prefecture, Japan was examined regarding its effect on the blood circulation in stroke-prone spontaneously hypertensive rats (SHRSP), which are a good model for lifestyle related diseases. Figure 1 , cutaneous blood flow on receiving the ethanol extract of Yamato Toki (Yamato Toki E) was increased one hour after treatment, and maintained for 24 hours. On the contrary, cutaneous blood flow with the water extract of Yamato Toki (Yamato Toki W) did not show this increase. Laser Doppler imaging showed that peripheral circulation of the right leg in SHRSP treated with the ethanol extract of Yamato Toki after one hour was greater than in those receiving the water extract of Yamato Toki and saline ( Figure 2 ).
As shown in
In a previous study, Kampo medicine containing Toki increased blood flow in a mouse model [6] . Norimoto et al. [7] documented that a water extract of A. acutiloba improved peripheral blood flow in oketu mice, showing blood stagnation, but not in normal mice. Hokai Toki cultivated in the Hokkaido area of Japan showed a greater effect than Yamato Toki. In this study, SHRSP orally given 200 mg/kg of ethanol extract of Yamato Toki demonstrated significantly increased blood flow. SHRSP develop hypertension and related diseases, and they are used to study the effect of drugs on stroke. SHRSP have also been used to study the health benefits of Chinese medicine [8a] . Several studies have documented regional blood flow in SHRSP [8b,c]. A significant increase in the blood flow in the instep of the hind paw was detected after Yamato Toki E treatment at a dose of 200 mg/kg. Blood flow significantly increased with 200 mg/kg of an ethanol extract of Yamato Toki compared with the control as saline and Yamato Toki W. This dose was from the data of the oketu mouse experiment [7] . Nicardipine, at a dose of 30 mg/kg, also increased the blood flow, and the efficacy of nicardipine was similar to that of 200 mg/kg of ethanol extract of Yamato Toki.
We used two different extracts to assess the effect on blood circulation in SHRSP. Our data suggested that the ethanol fraction was effective in controlling blood circulation. The active compounds from the ethanol fraction will be further clarified. Regarding the mechanism of increased blood flow, Yamato Toki exhibited angiotensin-I converting enzyme (ACE) inhibition [9a] ; ACE inhibition increases peripheral blood flow [9b]. Therefore, ACE inhibition may be related to increased blood flow. Another factor may be methoxsalen, which increases peripheral blood flow [7] . In conclusion, an ethanol extract of Yamato Toki increased blood flow of the instep of the hind paw for 24 hours, especially at 1, 2, 3, and 24 hours after treatment. This finding was not observed with the water extract of Yamato Toki in SHRSP. This difference will be clarified.
Experimental

Plant material and extraction:
Yamato Toki was obtained from Mae Chu Co., Ltd, Nara, Japan. The material was subjected to extraction after all the harvested roots were processed with 50-60°C water for 30 min and dried under natural conditions. The dried roots (1. 0 kg) were extracted with either 10 L of 80°C water or 10 L of 50% ethanol for 1 h. These extracts were collected and lyophilized. The yields of water and 50% ethanol extracts were approximately 39.3 and 36.3 % of the root dry weight, respectively. For animal experiments, the extracts were suspended in saline just before use.
Animal and experimental protocol:
Twenty-four male SHRSP rats, 11 weeks old, were obtained from the Disease Model Cooperative Research Association (Kyoto, Japan). All experiments in the present study conformed to Guidelines for the Care and Use of Laboratory Animals at Mukogawa Women's University. All rats were housed under controlled conditions of a constant temperature (22°C) and a light/dark cycle of 12 h with free access to food and water for one week. SHRSP rats underwent blood pressure (Tail-cuff methods) and body weight measurements. These rats at 12 weeks old were divided into 4 groups (Table 1) : one group was orally administered with 200 mg/kg body weight of water extracted Toki, the second group was orally administered with 200 mg/kg of ethanol extract of Toki, the third group with 30 mg/kg of nicardipine (Wako, Osaka, Japan) as a positive control, and the fourth group with an equal volume of saline as a negative control. 
Blood flow response:
Upon isoflurane anesthesia, a blood flow probe (ST-NEX, Omega flow, OMEGAWAVE, Japan) was subsequently placed on the instep of the hind paw. Cutaneous blood flow was then monitored continuously: 0, 1, 3, 6, and 24 h after treatment. Data were calculated according to the following formula: B/A x100, where A and B represent the blood flow just before oral gavage of extracts of Yamato Toki or saline and the time after oral gavage (1, 2, 3, 6, and 24 h) . Peripheral circulation of the left leg in SHRSP treated with the Yamato Toki extract was measured with a Laser Doppler Perfusion Imager (PIM II, Lisca, Sweden). The perfusion image color scale was adjusted in such a way that the lowest value was displayed in dark blue while the highest value was displayed in dark red (relative color scale).
Statistics: All data were analyzed by one-way analysis of variance. Multiple group comparisons were made with least significant post hoc tests by SPSS 17.0. A significant difference was defined as a value of p < 0.05.
